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(57) Abstract: On respective surfaces of the work pressing site and the body part of the portion (16) having a less diameter of a 
preliminary formed article (32) comprising SKH51 (a Fe base alloy), a powder of a material containing an element enhancing the 
hardness of SKH51 and a powder of a material containing an element being contained in SKH51 and not enhancing the hardness 
of SKH51 are applied respectively. By the heat treatment of the preliminary formed article (32) after the above application, W and 
the like having been contained in an application agent (34a) is diffused into the surface side in the work pressing site, whereas, in 
the body part of the portion (16) having a less diameter, W and the like having been contained in SKH51 is diffused into the surface 
side. As a result, a diffusion layer (20), wherein hardness increases as the distance from the surface decreases, is formed inside the 
work pressing site, and simultaneously, a concentration change portion (22), wherein toughness improves as the distance from the 
surface decreases, is formed in the body part of the portion (16) having a less diameter. 
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[0082] •?:<£>— jyX\ mjfiM^tithtlC, Su Cu, Ti, AU Mg^^i«^22^*A 

mm±m^^^ ^wxh^b^b, m^m^wcr^ tKXoxm&mt 

[0083] EI4F^1-J;5^ ^{ij^^#:32^^-L-C^Mh30^g^-ett_hif^PX 

<Htv\ mm^m^^-iob-r^ /J^^l6(Dp$|s^*5v^-c^i. z.(Dmz&m* 
mnm^n^o _l?bwu;5^ ^m^m^no. 5mmgst^©t\ mnm^ 

[0084] Bcm&mnmmstitcwm, mm.m\M22i>mm-z>o ±m^tcx^ mmm 
i\^22XteMc±.^mmwm<. tot, 'b®MiQ(Dwmx»\^ wmm^ 

[0085] ^(DJ;5^bT#^tb^|g5t*nXffi^^>^io^^[^^^o-c§]ifb, 

frb, Z.(DM&. mWfrb2. 5mm(Dft^Xm^±^XX^^b&mbfrX$b% 

o 

[0086] *fc, |^)#^bT*£t!cjB20^^$^ / f c jis Z 2201 4^,^>t^^ht 0 -^(^ 

mmm2o^mm^x\^^m^m(DT^h^-^iti,x^m^ 

o WO m^&m 1 800MPa-eS>§(D iC^U Jfetfcjg 20^-f-^^bt 0 — ^ fc** #5 
0|o^i93^«^J22OOMPa^, £U;-?rl. 2\^bt^ 0 
[0087] /hWPl6(DPf|5^J^i-?)f|S{5L(D§]iff®^*5V^-C, ^Mfl^kftgMdf 

[0088] ^(dxo\^ mimmnm\m^<^ioi^ mm^±^^mmm2o^ 
te-rzum b, mm^±vtzMmm&mm22-dmtE'r^m b*m~rz>^ 
(dx&%&^ &&&fa±uz&&(Dfr&ftirzh<D^h<>xh&<^ m 
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[0090] I2iiili:#^^fii, El4A-|l|4F^#MbT|»#$^j:5^, !7— ^ 

[0091] — 03Hii^^#^^^^«, r7-^ra{i^^mjg20^^$^-cv^ 

mmmt^22mm^tix\^ 0 msmmnmK^^>^-\^n^b^iQ(D 
mm*. z.<Dm&mti®22i>m&-fz>z.bK£ i 9, so^iotmm^ 
^±m^i2, mn^i4m^itvxmmm<m. ^cotcm^mn^zm<^ 

[0092] msmmnm^m^o^n, m4A-m4F&^mvxmM£nz>£?^ /j^sui 

[0093] _hiBb^inji^— msmjf&fmK^xn:, Fem&&bL,xmmn 
3Lm^^m^xumut.i)K m\^^u&^h<Dx\^<, zr&m&tin 

Uxhoxh^ ^bm ^5*-et>fcv \ 

[0094] £fc. /h^l6«^^TO^®i-^$^c^^iiJ^*-r^J;5^b 
[0095] MT#j34b^ Fe^^©«S*Ji#$*«tt©*^-«7C3(ISrg'tf'» 

«(Dfe v ^^»i-§J;5^bTtJ:v\ r<Di§iB\ c, Si. Cu, Ti, au m 8 

tom&ttn. Fe^^fDmm^m^m^w^^xm^Mmirtii^ \ 

[0096] ZbK&tc _LfEtf>jt&#ya3\ f^^iWrt^*5V>T^*#H^iT-eff 5i5i-bT 
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Utt^— jgia^c#«Fe^^^#§^^^-e^^ o 
[0097] ^#j34b&&*UT±|B£|l!^ft^^5££fc£oT, #!JxJi, ^V^T^m 

[0098] *fc, mwM34b&misL,xmttimL,it&, mmm^Mm^j&f%£ntcmmm$: 

»M 1 

[0099] ?|&B&&ajB«^fc3DH31«rJBV\ )SS©i:^^80min, S$^80mm©Rttf 

[0100] -^(D— 3i^dr^#fJ5glO%(DT-feh^^t^ J^SH^III^— VIII^^M« 
fef ©f&*(tSlO-70 ^ m) ^05C/^t|iJ^«PLt, 2«tf>MJ£ljA, B3r 

[0101] -^<D#, M?£ljA, BC^tlftl^, 

[0102] m^MA^ B<D^fi^:ti& i ^^M$^rfc^, 1000-1 180 o C-e2H#r^^-r^i 

t\cx^xmA^m^n^\ 5oo—6oo o c^2mm^i^xmm^iM^n^fc 

o 

[0103] mmmm^m^^mmvx, m^mAXfem^MB%m^vtcm±L 

o 

[0104] ^^(Dm^\z.^n^mm^h(DmmtuKct<Dm^i^xm6{z.^ir 0 

ODH3 1 ^it£HRC«E;fa52— 54T?fe3<D fc*frU MJ^JA^MTU^-^ 
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[0105] ^ ^.co^t^h, m—m^MLxm^m^m-rm^xh^xh, m^m^n 

[0106] ift3gSX*|S|-efe5SKH51, ^V^$refo5SKDll^fflV\ J&mcD]M.&&80m 

[0107] ^(D-^-T% ^^mmio%<DT^h^mm^ mmmmm-vmm^mir^ 

m^m^ (^^10-70 J um)^|E|9^^i-fiJ^-e»bT, 2®<DMt£iJC, 

[0108] -^(D^ M^JC^SKH5KDHfffERft#:<^^ffi^*i-§^^^, Mf^jD 
^SKDll(DtiffBRft#:<D^ffi^toL/c 0 MTteffiiJ^M^ioTff V\ 

[0109] m^m^^B^M^fc^, 1000— 118O°Cl?20#ra^i-^ri:^J;oT!^A 

Ma^tfv\ 500— 6oo°cx2m$i%&i,xmm%±m%n<>fc 0 

[0110] ^Rtt#:^rS$^^M^bT, jSBcD^^^rS^^^^f^oTO. 5mmfe|: 
HRC^SlJ^b^o mmfrh(D$£MbURCb(Dm&$:, *M?(DSKH5:U SKDll^ 

OX^BIlld^, #Rftf£i-*5lvr, l&B^)^*5J;^r6mm(D^«M^_h^.b 
TV ^Z.k&mhfrXfoZ> 0 
[0111] £j£Lfc^b^l^Lfc^^ (Fe, W) C. (Fe, W) C , (Fe, Cr) C, 

6 23 6 6 

(Fe, cr) c x&%z.bfimm$nfc 0 
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m^mm 

mmmwm(2om,Fem^mM^±^^^w^ir^i^cm^mtm 
mmmmmzm^x^ Fem^K^nK^mmmijim^com2^m(Dm 
mmBi^m^m^mmmmM^mm^m^^^xmMT^t^m 

mffB««(20)^l*rt^^/^^^oT?M^i£Ti-§^^^, mffBW^^ 
a^Sa^^bTSiJ^bfcfi)fBlt£t6:jg(20)(D^:^^o. 5mm£X±Xfo<9 , 

[4] M^l-3(DV^-r^ i l«^-IEm(D^^SFeS^^*5V^T, atHB£MB»«, Cr 

, W, Mo, V, Ni, MrKDmtmxh^t^wmtir^mFem^o 
[5] M^JS4tB*(^wsFeS^^*5v vc, ^mjcm^Mxmirt^, mmmtmcD 

Msfc&fe. M CXIiM C ~e&3ri:£#®i:-r ; 5ir«FeSl^£: 0 

6 23 6 

[6] ff^^Rl-3(Z)V^-r^ i lIIi-fB«^iBFeS^^5b > V^T, ffffB^b^te, Cr 

, W, Mo, V, Ni, MnO^K^t^T^lS^ Fe£<Z)@MW^^Wc:t> 
(DXh^t^mtir^mFem^o 

[7] ft^IIefEigc^JgFe^l^CfeV^ ^MtC^^M^-T^, liffiB£Mft&<D 
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mOc^ti. (Fe, M) CX!i(Fe, M) C T*3bZ>ZLb&mkktttimFem&&o 

6 23 6 

[8] W^^2|S«O^TSFeS^^*5V>T. lutEi^^t C, Si, Ctu Ti, Al, M 

[10] m>kJ%9mm,COM&j?mz.^ vt\ ittffB^M^LT, Cr, W, Mo, V, Ni, Mn£r 

mm-r^b^mb-r^mFem^^m^mo 

m^mtmit^mtm^^ mmmmm^.^ ^xFem^-^^tiK^mm 
mi^m^^25tm(Dmmmftmz.itvx^<, mmmi^m<Dm^mmm 

Mmm2^m^t?mw^nM&Fem&4£<DmmzmjuirZ)j:mb, 
mmm^m^HtcmmFem^^mmim^x.mmmi^m^mmm^ 

mbRfc^xmmb~tZ>TMb, 

[12] FBm^<Dmm^mm^±^^mi^m^^mM<Dn^mp(nir^— ^ 
mmmi^m^(D^mxh^K^Fem^\^^n^m2^m^^mw(Dm 
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^hmmmM^wc^, mmmm^^xmFem^-^m^ir^iMmtmm 

[13] ft5^cJlllX^il2|E«0^^•fe^^3V^'C. fi|fB|ll5G3ifi:L-C. Cr, W. Mo. V 
[14] ff^IIll-13(Z)V^-f^ i lII^-fB«(DM5t^^*DV^T, fiffB^2^^LT, 

[15] mMmomm.<DM&jjmfcm^x^ mmj&m&m^irzjm&mirzzb&'&m 
b-r^mmFe^^<Dmk^m 0 
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